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SPECIFICATION 

ORDER FORECAST SYSTEM, ORDER FORECAST METHOD^ 

.ANIL, 

ORDER FORECAST PROGRAM 

TECHNICAL FIELD 
[0001] 

The present invention relates to an order forecast 
system, an order forecast method and an order forecast 
program, and more particularly to an order forecast system, 
order forecast method and order forecast program for 
forecasting orders based on forecast information received 
from customers that is buyers. 

BACKGROUND OF THE INVENTION 
[0002] 

In the major manufacturing and distribution sectors, 
considerable attention has in recent years been focused 
on methods for boosting operational efficiency by 
implementing management of the chain of activities 
extending from material procurement to inventory control 
and product distribution in an integrated manner cutting 
across corporate and organizational boundaries. 
Management of this type is commonly referred to as supply 
chain management or SCM and is known to be a highly 
effective tool mainly for shortening delivery period, 
eliminating product stockout and reducing inventory 
volume. 
[0003] 
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For the effect of supply chain management to reach full 
potential, a close and in-depth exchange of information 
between the supplier and buyers is indispensable. For 
instance, if buyers provide the supplier with detailed 
data regarding their purchasing plans, the supplier can 
use this information to make future production plans that 
protect against the occurrence of overstock and stockout. 
Such information regarding order projections, i.e., the 
outlook for orders from the supplier's point of view, is 
called "forecast information" and is information required 
for supply chain management to function adequately. 
[0004] 

An explanation will now be given regarding the types 
and nature of orders received by a supplier. From the 
supplier's viewpoint, the buyer is a customer. In the 
following, therefore, the buyer will be called the 
"customer . " 
[0005] 

Orders received by the supplier fall in two categories: 
firm orders and advance orders. A firm order received is 
one that designates the delivery date and quantity. A firm 
order received by the supplier is, from the customer's 
viewpoint, a firm order placed and once the supplier has 
accepted the firm order, the customer is obligated to 
complete the transaction. An advance order received is 
one that designates the quantity but not the delivery date. 
An advance order received by the supplier is, from the 
customer's viewpoint, an order that, although not 
specifying a delivery date, requests that a certain 
quantity of a product be reserved. Once the supplier has 
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accepted the advance order, the customer is generally 
obligated to complete the transaction. In this aspect, 
an advance order received is the same as a firm order 
received . 
5 [000 6] 

In contrast, forecast information is not information 
regarding orders received but information regarding the 
future order outlook. Such information is therefore 
indefinite regarding both delivery date and quantity and 

10 merely sets out a schedule of projected required 

quantities by projected delivery dates. Forecast 
information is ordinarily provided by the customer and 
does not obligate the customer to complete any 
transactions. It consists only of projections that help 

15 supply chain management to function smoothly. 

[0007] 

FIG. 27 shows an example of the time relationship 
between order receipt and production. In the illustrated 
example, the time period required for production (product 

20 lead time) is shorter than (or the same as) the time period 

from firm order receipt to delivery date. Defining the 
time period from firm order receipt to delivery date as 
Tl and the product lead time as TO, it follows that in the 
example of FIG. 27, 

25 Tl > TO, 

so that production can be started after the firm order is 
received. In other words, the supplier does not need to 
stock the item because production can be completed on the 
delivery date by starting production at the time point 

30 following receipt of the firm order when the time period 
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up to the delivery date becomes TO. In such cases, 
therefore, advance orders and forecast information have 
little bearing on production plans for individual products 
(or individual product types). 
5 [0008] 

FIG. 28 shows another example of the time relationship 
between order receipt and production. In this example, 
the product lead time is longer than the period from firm 
order to delivery date and is shorter than (or the same 
10 as) the time period from advance order receipt to scheduled 

delivery date. Thus in this example, as shown in FIG. 28, 
Tl < TO, 

so that the product cannot be completed by the delivery 
date if production is started after the firm order is 
15 received. However, defining the period from advance order 

receipt to scheduled delivery date as T2, it follows that 
T2 > TO, 

so that production can be started after the advance order 
is received. In this case, production can be completed 

20 on the scheduled delivery date by starting production at 

the time point following receipt of the advance order when 
the time period up to the scheduled delivery date becomes 
TO. Since no formal delivery date is defined in an advance 
order, however, the actual date on which delivery is to 

25 be made may be become earlier or later depending on the 

particulars of the firm order. In order to -avoid a 
stockout, therefore, production must actually be started 
before the time point when the time period up to the 
scheduled delivery date becomes TO. This results in some 

30 amount of inventory. 



WASHIZU & ASSOCIATES (TDK03005PCT/US) 



[0009] 

FIG. 29 shows still another example of the time 
relationship between order receipt and production. In 
this example, the product lead time is longer than the 
period from advance order to scheduled delivery date. 
Thus in this example, as shown in FIG. 29, 
T2 < TO, 

so that the product cannot be completed by the delivery 
date and a stockout arises if production is started after 
the advance order is received. In order to prevent a 
stockout, it is necessary to "make to stock" based forecast 
information. As explained above, however, the forecast 
information is indefinite regarding delivery date and 
quantity and also subject to change. Moreover, the 
customer is not under obligation to buy the product, so 
that the supplier has to bear all of the risk (risk of not 
being able to meet delivery date because of stockout and 
risk of stagnant inventory) . These delivery period and 
inventory risks are particularly severe in the case of 
making customized products to stock. 

Patent document 1: Japanese Patent Application 
Laid-Open No. 2002-140110. 

DISCLOSURE OF THE INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 
[0010] 

The current tendency is for the life cycle of products 
to become shorter and shorter. In order for a company to 
ensure profitability, therefore, it is extremely 
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important for it to carefully time the introduction of 
products into the market and to make quick adjustments in 
the quantity of products supplied to the market. 
Achieving this requires shortening of the period Tl 
5 between firm order and delivery date, and the period T2 

between advance order and scheduled delivery date. Cases 
in which, as in the example of FIG. 29, the product lead 
time TO is longer than the period T2 from advance order 
to scheduled delivery date have increased to a very high 
10 level. Since this is true of not only general use products 

but also customized products, it exposes suppliers to ever 
increasing risks in speculative production. 
[0011] 

As a result, the accuracy of forecast information is 
15 an exceedingly critical issue for suppliers. Still, 

customers have difficulty supplying suppliers with 
accurate forecast information owing to the constant 
fluctuation of market demand trends. For the supplier to 
lower delivery and inventory risks, therefore, it is very 
20 important for the supplier to make highly accurate order 

forecasts based on the forecast information obtained from 
customers . 
[0012] 

One object of the present invention is therefore to 
25 provide an order forecast system, an order forecast method 
and an order forecast program capable of making 
high-accuracy order forecasts based on forecast 
information . 
[0013] 

30 On the other hand, the figures derived from order 
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forecast results are only estimates, so that errors 
unavoidably arise between these figures and the actual 
quantity of firm orders. In order to reliably minimize 
both delivery risk owing to stockout and inventory risk, 
5 therefore, it is important not only to calculate forecast 

order quantities but also to go a step further to ascertain 
suitable quantities of inventory. 
[0014] 

Another object of the present invention is therefore 
10 to provide an order forecast system, an order forecast 

method and an order forecast program capable of 
calculating a suitable quantity of inventory based on 
forecast information . 



15 MEANS FOR SOLVING PROBLEM 

[0015] 

Through an in-depth study into the forecasting of 
orders utilizing forecast information, the inventors 
discovered that the correlation between forecast 

20 information and corresponding actual order quantity is 

specific to the particular customer (or customer group) 
and to the particular product (or product group) . In other 
words, the inventors found that when viewed broadly, the 
relationship between forecast information and actual 

25 order quantity is erratic, so that substantially no 

consistent relationship can be observed, but when viewed 
narrowly with respect to a particular product (or product 
group) and a particular customer (or customer group), a 
consistent relationship between forecast information and 

30 actual order quantity is observed that differs from one 
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customer (or customer group) to another and from one 
product (or product group) to another. 
[0016] 

The present invention was accomplished based on this 
5 knowledge. An order forecast system according to the 

present invention for deciding safe stock quantities based 
on forecast information indicating required quantities 
for a plurality of scheduled delivery dates or scheduled 
delivery periods, which system comprises: 

10 a forecast storage section for storing a plurality of 

sets of past forecast information having different receive 
dates; an actual order quantity storage section for 
storing actual order quantities for each delivery date or 
delivery period; and a processing unit for using the past 

15 forecast information stored in the forecast storage 

section and the actual order quantities stored in the 
actual order quantity storage section to calculate the 
safe stock quantities by correcting required quantities 
in new sets of forecast information for which forecasts 

20 are to be. made, 

wherein the processing unit calculates a plurality of 
conversion coefficients that are ratios of one or more 
required quantities contained in the sets of past forecast 
information to one or more corresponding actual order 

25 quantities; 

calculates a standard deviation of the conversion 
coefficients whose forecast lead times, defined as a 
period between forecast receive date and scheduled 
delivery date, are the same; 

30 judges a forecast lead time whose standard deviation 
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or a value derived therefrom does not exceed a 
predetermined threshold to be a valid forecast lead time; 

calculates a forecast quantity of orders for each 
scheduled delivery date or scheduled delivery period by 
5 performing an arithmetic operation using, among the 

required quantities contained in the new sets of forecast 
information, those that correspond to the valid forecast 
lead times, and the conversion coefficients corresponding 
thereto ; 

10 calculates a margin for each scheduled delivery date 

or scheduled delivery period by performing an arithmetic 
operation using, among the required quantities contained 
in the new sets of forecast information, those that 
correspond to the valid forecast lead times, and the 

15 standard deviation of the conversion coefficients 

corresponding thereto; and 

calculates the safe stock quantities for each 
scheduled delivery date or scheduled delivery period by 
adding to the forecast quantity of orders for each 

20 scheduled delivery date or scheduled delivery period the 

margin corresponding thereto. 
[0017] 

An order forecast method according to the present 
invention for deciding safe stock quantities based on 
25 forecast information indicating required quantities for 

a plurality of scheduled delivery dates or scheduled 
delivery periods, which method comprises: 

storing a plurality of sets of past forecast 
information having different receive dates in a forecast 
30 storage section; 
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storing actual order quantities for each delivery date 
or delivery period in an actual order quantity storage 
section; 

calculating a plurality of conversion coefficients 
5 that are ratios of one or more required quantities 

contained in the sets of past forecast information stored 
in the forecast storage section to one or more 
corresponding actual order quantities among the actual 
order quantities stored in the actual order quantity 
10 storage section; 

calculating a standard deviation of the conversion 
coefficients whose forecast lead times, defined as the 
period between forecast receive date and scheduled 
delivery date, are the same; 
15 judging a forecast lead time whose standard deviation 

or a value derived therefrom does not exceed a 
predetermined threshold to be a valid forecast lead time; 

calculating a forecast quantity of orders for each 
scheduled delivery date or scheduled delivery period by 
20 performing an arithmetic operation using, among the 

required quantities contained in the new sets of forecast 
information, those that correspond to the valid forecast 
lead times, and the conversion coefficients corresponding 
thereto ; 

25 calculating a margin for each scheduled delivery date 

or scheduled delivery period by performing an arithmetic 
operation using, among the required quantities contained 
in the new sets of forecast information, those that 
correspond to the valid forecast lead times, and the 

30 standard deviation of the conversion coefficients 
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corresponding thereto; and 

calculating the safe stock quantities for each 
scheduled delivery date or scheduled delivery period by 
adding to the forecast quantity of orders for each 
5 scheduled delivery date or scheduled delivery period the 

margin corresponding thereto. 
[0018] 

An order forecast program according to the present 
invention for causing a computer to execute: 
10 a step of calculating a plurality of conversion 

coefficients that are ratios of one or more required 
quantities contained in sets of past forecast information 
to one or more corresponding actual order quantities; 

a step of calculating a standard deviation of the 
15" conversion coefficients whose forecast lead times, 
defined as the period between forecast receive date and 
scheduled delivery date, are the same; 

a step of, for each forecast lead time, comparing the 
standard deviation or a value derived therefrom with a 
20 predetermined threshold and judging the forecast lead time 

to be a valid forecast lead time if the threshold is not 
exceeded; 

a step of performing an arithmetic operation using, 
among the required quantities contained in the new sets 

25 of forecast information, those that correspond to the 

valid forecast lead times, and the conversion coefficients 
corresponding thereto, thereby calculating a forecast 
quantity of orders for each scheduled delivery date or 
scheduled delivery period; 

30 a step of performing an arithmetic operation using, 



WASHIZU & ASSOCIATES (TDK03005PCT/US) 



12 

among the required quantities contained in the new sets 
of forecast information, those that correspond to the 
valid forecast lead times, and the standard deviation of 
the conversion coefficients corresponding thereto, 
5 thereby calculating a margin for each scheduled delivery 

date or scheduled delivery period; and 

a step of calculating safe stock quantities for each 
scheduled delivery date or scheduled delivery period by 
adding to the forecast quantity of orders for each 
10 scheduled delivery date or scheduled delivery period the 

margin corresponding thereto. 
[0019] 

When the processing is carried out separately for each 
customer (or customer group) and each product (or product 

15 group), the forecast order quantity obtained becomes a 

value that reflects the correlation between the forecast 
information and the actual order quantity for each 
customer (or customer group) and each product (or product 
group) and, as such, is a value with a very high probability 

20 of being closer to the actual quantity of firm orders than 

the required quantity in the forecast information. 
Moreover, the present invention provides, as a final 
result, a safe stock quantity that takes into account 
forecast order quantity and forecast order quantity 

25 standard deviation and can be used by the supplier to 

formulate a product production plan. As a result, the 
risks of speculative production (delivery period risk 
owing to stockout and inventory risk) can be markedly 
diminished. The forecast order quantities can be 

30 calculated by multiplying the required quantities 
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contained in new forecast information by the average value 
of a plurality of corresponding conversion coefficients. 
[0020] 

In the present invention, a conversion coefficient is 
5 preferably calculated as the ratio of two or more required 

quantities among the required quantities contained in past 
forecast information whose forecast lead times are 
consecutive, to two or more corresponding actual order 
quantities. When the conversion coefficient is 

10 calculated in this manner, order forecasts come to be made 

taking into account cases in which previous delivery dates 
were changed and the risks of speculative production are 
reduced still further. The conversion coefficient in this 
case is preferably treated as the conversion coefficient 

15 corresponding to the forecast lead time among the two or 

more consecutive forecast lead times whose period is 
shortest. When dealt with in this manner, a forecast order 
quantity for the most imminent and important scheduled 
delivery date or scheduled delivery period can be 

20 obtained. 
[0021] 

In the present invention, a forecast lead time whose 
ratio of standard deviation to an average value of a 
plurality of conversion coefficients corresponding 

25 thereto does not exceed a prescribed threshold is 

preferably judged to be a valid forecast lead time. When 
this criterion is adopted, the risk is further reduced when 
speculative production is carried out based on the finally 
obtained forecast order quantity. 

30 [0022] 
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A margin for a scheduled delivery date or scheduled 
delivery period is preferably calculated by multiplying 
required quantity data contained in new forecast 
information by a corresponding conversion coefficient 
5 standard deviation to obtain an order quantity standard 

deviation; calculating a cumulative margin for each 
scheduled delivery date or scheduled delivery period based 
on the forecast order quantity standard deviation and an 
allowable stockout rate; and subtracting from the 

10 cumulative margin for the scheduled delivery date or 

scheduled delivery period a cumulative margin 
corresponding to the preceding scheduled delivery date or 
scheduled delivery period. Here the calculation of a 
cumulative margin for a scheduled delivery date or 

15 scheduled delivery period can be done by adding a value 

obtained by squaring a forecast order quantity standard 
deviation corresponding to a prescribed scheduled 
delivery, date or scheduled delivery period to a value 
obtained by squaring a forecast order quantity standard 

20 deviation corresponding to a scheduled delivery date or 

scheduled delivery period preceding the prescribed 
scheduled delivery date or scheduled delivery period; and 
multiplying the square root of the value obtained by the 
addition by a constant based on a stockout rate. 

25 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0023] 

A preferred embodiment of the present invention will 
now be explained in detail with reference to the drawings. 
30 [0024] 
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FIG . 1 shows the data structure of ordinary forecast 
information. As shown in FIG. 1, the forecast information 
10 is composed of a plurality of unit data packets 11, 11 
each of which is composed of a scheduled delivery date 
5 (or scheduled delivery period) 12 and a required quantity 

13 designating the quantity of the product to be delivered 
on the scheduled delivery date (or within the scheduled 
• delivery period) . 
[0025] 

10 In the order forecasting according to the present 

invention, such forecast information 10 is first tabulated 
to create a transition table. However, the interval 
between the scheduled delivery dates and the length of the- 
scheduled delivery period (called the "time bucket" in 

15 this specification) contained in the forecast information 

10 vary widely depending on the customer and product. In 
addition, the interval at which the forecast information 
10 is issued, i.e., the interval at which the forecast 
information 10 is received by the supplier (called 

20 "forecast receive interval" in this specification) , also 

varies widely depending on the customer and product. 
Creation of the forecast transition table therefore 
requires separation between cases in which the time bucket 
and the forecast receive interval coincide and cases in 

25 which they do not. 

[0026] 

FIG. 2 shows an example of a forecast transition table, 
for a case where the forecast receive interval and time 
bucket coincide. As shown in FIG. 2, the forecast 
30 transition table 20 is structured to have scheduled 
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delivery date (or scheduled delivery period) assigned to 
the columns and date of forecast information receipt 
(called "forecast receive date" in this specification) 
assigned to the rows. In the columns of FIG. 2, the 
5 forecast receive interval and time bucket are both one week. 

For example, the set of forecast information 10-1 received 
the first week consists of required quantity data for each 
week from the second week to the fifth week, and the set 
of forecast information 10-2 received the second week 

10 consists of required quantity data for each week from the 

third week to the sixth week. Similarly, the sets of 
forecast information 10-3 to 10-5 received from the third 
week to the fifth week consists of required quantity data 
for each week from the fourth week to seventh week, from 

15 fifth week to eighth week, and from the sixth week to ninth 

week . 
[0027 ] 

As shown in FIG. 2, the required quantity data is 
represented as 
20 F (a, b) , 

where "a" is the forecast receive date (in this example, 
the week received) and "b" is the scheduled delivery date 
(in this example, scheduled delivery week) . For instance, 
the required quantity data contained in the set of forecast 
25 information 10-2 received the second week which indicates 

the quantity to be delivered the fifth week is designated 
F(2, 5) . 

[0028 ] 

In the example shown in FIG. 2, each set of forecast 
30 information 10-1 to 10-5 indicates the required quantities 
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for from one week later to four weeks later as viewed from 
the forecast receive date. Therefore, where the period 
from a forecast receive date (in this example, the week 
received) to a scheduled delivery date is called as the 
5 "forecast lead time" (hereinafter written "forecast LT) 

and designated "c", it follows that the forecast LT is given 
by 

C = b - a . 

The forecast LT of the required quantity data- F ( 2 , 5 ) , for 
10 example, is 

c = 5 - 2 = 3 (3 weeks) . 

[0029] 

FIG. 3 shows another example of a forecast transition 
table, for a case where the forecast receive interval and 

15 time bucket do not coincide. As shown, the forecast 

transition table 30 of FIG. 3 shows a case in which the 
time bucket is one week and the forecast receive interval 
is two weeks, and in which each set of forecast information 
10-11 to 10-14 indicates the required quantities for from 

20 one week later to six weeks later as viewed from the 

forecast receive date (c=l to 6). 
[0030] 

In the examples of FIGs. 2 and 3, every set of the 
forecast information contains required quantity data 

25 whose forecast LT is 1 week (c=l) but cases also exist in 

which the forecast information contains required quantity 
data whose forecast LT is 2 weeks (c = 2) or later. To the 
contrary, cases also exist in which the forecast 
information contains required quantity data whose 

30 forecast LT is 0 week (c=0) (e.g., F(l,l)). An example 
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of such a case would be where forecast information received 
Monday contains required quantity data for products to be 
delivered Friday of the same week. In other words, the 
forecast transition tables of FIGs. 2 and 3 are only 
examples, and in each case a suitable forecast transition 
table should be created in accordance with the forecast 
LT of the required quantity data contained in the received 
forecast information . 
[0031] 

In the order forecast of the present invention, an 
actual order table indicating the actual order quantity 
for each time bucket is used together with the aforesaid 
forecast transition table 20 (30). FIG. 4 shows the 
structure of an actual order table 40 in which actual order 
quantities (quantities in firm orders) are indicated for 
each time bucket. Where, as indicated in FIG. 4, the 
delivery date (in this example, the delivery week) is 
defined as "d" , the actual order quantity for each time 
bucket can be represented by 
QTY (d) . 

Thus, the actual order quantity of the third week would 
be written 

QTY (3) . 

It goes without saying that the required quantity data of 
the forecast information and the actual order quantity do 
not necessarily match. 
[0032] 

In this invention, actual order forecast is performed 
by analyzing such a forecast transition table 20 (30) and 
actual order table (40) . The order forecast procedure in 
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accordance with a preferred embodiment of the present 
invention will now be explained in detail using a flow 
chart . 
[0033] 

5 FIG. 5 is a flow chart showing an order forecast method 

that is a preferred embodiment of the present invention. 
[0034] 

As can be seen in FIG. 5, the order forecast in 
accordance with this embodiment starts with creation of 

10 the aforesaid forecast transition table 20 (30) and actual 

order table 4Q (Step 1) . As explained earlier, the 
forecast transition table 20 (30) is created by arranging 
the received forecast information 10 in order of time so 
that the scheduled delivery dates (or scheduled delivery 

15 periods) are aligned. 
[0035] 

Next, a forecast conversion coefficient table is 
created from the forecast transition table 20 (30) and 
actual order table 40 (Step S2) . Each forecast conversion 

20 coefficient (hereinafter called simply "conversion 

coefficient 7 ') is defined as the ratio (QTY/F) of required 
quantity data contained in the forecast transition table 
20 (30) to the corresponding actual order quantity 
contained in the actual order table 40. The forecast 

25 conversion coefficient table shows the conversion 

coefficients for the respective forecast receive dates 
arranged by forecast LT . The conversion coefficient is 
a value indicating how much the required quantity data 
differs from the actual order quantity. The more the value 

30 rises above 100%, the smaller is the required quantity data 
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relative to the actual order quantity, and the more the 
value goes below 100% the larger is the required quantity 
data relative to the actual order quantity. 
[0036] 

FIG. 6 shows an example of a forecast conversion 
coefficient table. As shown in FIG. 6, the forecast 
conversion coefficient table 50 contains a conversion 
coefficient for each combination of forecast LT and 
forecast receive date (in this example, week received) . 
The conversion coefficients are derived from the data 
contained in the forecast transition table 20 of FIG. 2 
and the actual order table 40. 
[0037] 

The columns of the forecast conversion coefficient 
table 50 represent forecast LT . For example, the column 
in which c = 1 is assigned the ratios of required quantity 
data whose forecast LT is 1 (1 week), i.e., required 
quantity data for which 
b - a = 1, 

to the corresponding actual order quantity, i.e., actual 
order quantity for which 
d = b. 

On the other hand, the rows of the forecast conversion 
coefficient table 50 represent forecast receive date. For 
example, the row in which a = 1 is assigned the ratios of 
required quantity data whose forecast receive date is 1 
(week 1) to the corresponding actual order quantity, i.e., 
the actual order quantity for which 
d = b. 

[0038] 
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Therefore, to give two examples, the cell 51 that 
belongs to the g = 1 column and a = 1 row is assigned the 
ratio of the QT Y ( 2 ) to the required quantity data F(l,2) , 
i.e.., 

5 QTY ( 2 ) / F(l,2) , 

where F(l,2) is the required quantity data among the 
forecast information received the first week whose 
forecast LT is 1 and QTY (2) is the corresponding actual 
order quantity, while the cell 52 that belongs to the c = 4 

10 column and a = 3 row is assigned the ratio of the QTY ( 7 ) to 

the required quantity data F(3,7), i.e., 

QTY (7) / F(3, 7) , 
where F(3,7) is the required quantity data among the 
forecast information received the third week whose 

15 forecast LT is 4 and QTY (7) is the corresponding actual 

order quantity. 
[0039] 

FIG. 7 shows another example of a forecast conversion 
coefficient table. 
20 [0040] 

Like the forecast conversion coefficient table 50, the 
forecast conversion coefficient table 60 of FIG. 7 is also 
derived from the data of the forecast transition table 20 
and actual order table 40 but the cells constituting the 

25 forecast conversion coefficient table 60 are each assigned 

the ratio of the sum of two sets of required quantity data 
whose forecast LTs are. consecutive to the sum of the 
corresponding actual order quantities. For example, each 
cell in the column in which c = l & 2 is assigned the ratio 

30 of the sum of the required quantity data whose forecast 
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LT is 1 (1 week) and required quantity data whose forecast 
LT is 2 (two weeks) to the sum of the corresponding actual 
order quantities. As a result, it follows, for example, 
that the cells 61 to 65 constituting the column in which 
5 c=l & 2 respectively correspond to the sets of required 

quantity data 21 to 25 in FIG . 2. 
[0041] 

FIG. 8 shows still another example of a forecast 
conversion coefficient table. 
10 [0042] 

The forecast conversion coefficient table 70 of FIG. 
8 is derived from the data of the forecast transition table 
30 and actual order table 40. The cells constituting the 
forecast conversion coefficient table 70 are each assigned 

15 the ratio of the sum of four sets of required quantity data 

whose forecast LTs are consecutive to the sum of the 
corresponding actual order quantities. For example, each 
cell in the column in which c = 1 to 4 is assigned the ratio 
of the sum of the required quantity data whose forecast 

20 LTs are 1 (1 week) to 4 (4 weeks) to the sum of the 

corresponding four actual order quantities. As a result, 
it follows, for example, that the cells 71 - 74 constituting 
the column in which c=l to 4 respectively correspond to 
the sets of required quantity data 31 to 34 in FIG. 3. 

25 [0043] 

It will be understood that the foregoing forecast 
conversion coefficient tables are merely examples . In the 
forecast conversion coefficient table 50 of FIG. 6, the 
ratio (conversion coefficient) of the required quantity 
30 data to the actual order quantity is calculated for every 
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forecast LT; in the forecast conversion coefficient table 
60 of FIG. 7 , it is calculated for two forecast LTs in 
combination; and in the forecast conversion coefficient 
table 70 of FIG. 8, it is calculated for four consecutive 
5 forecast LTs. However, the number of combined forecast 

LTs (= e) in a forecast conversion coefficient table is 
not limited to the foregoing examples (e = l in FIG. 6, e = 2 
in FIG. 7 and e = 4 in FIG. 8) and, for example, e = 6 and e = 8 
are also possible. Specifically, the number of combined 

10 forecasts e is preferably set small (e.g., e = l or e = 2 ) when 

the difference between the forecast information and firm 
orders is large in terms of quantity but small in terms 
of delivery, while the number of combined forecasts e is 
preferably set somewhat large (e.g., e = 6 or e = 8) when the 

15 difference in quantity is small but the difference in 

delivery is large. The actual value is set in light of 
the type of customer (or customer group) and type of product 
(or product group) . 
[0044] 

20 The explanation of FIG. 5 will be continued. Next, the 

forecast conversion coefficient table is used to calculate 
the standard deviation of the conversion coefficient for 
each forecast LT or forecast LT group (Step S3) . Since, 
as explained above, the conversion coefficients are 

25 calculated for every forecast receive date, a large 

standard deviation of the conversion coefficients means 
that the variation among the conversion coefficients of 
the individual information receive dates is large, while 
a small standard deviation of the conversion coefficients 

30 means that the variation among the conversion coefficients 
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of the individual forecast receive dates is small. 
[0045] 

FIG . 9 is a standard deviation table 80 created based 
on the forecast conversion coefficient table 50 of FIG. 
5 6. It is composed of the standard deviations of the 

conversion coefficients of the individual forecast LTs . 
More specifically, the conversion coefficient standard 
deviation s(l) in the standard deviation table 80 denotes 
the standard deviation of the values constituting the c=l 
10 column in FIG. 6. Similarly, the conversion coefficient 

standard deviations s(2), s(3) and s(4) denote the 
standard deviations of the values constituting the c=2 , 
c=3 and c=4 columns in the same FIG.. 
[0046] 

15 FIG. 10 is a standard deviation table 90 created based 

on the forecast conversion coefficient table 60 of FIG. 
7. It is composed of the standard deviations of the 
conversion coefficients of sets of two consecutive 
forecast LTs. More specifically, the conversion 

20 coefficient standard deviation s(l-2) in the standard 

deviation table 90 denotes the standard deviation of the 
values constituting the c = l & 2 column in FIG. 7. 
Similarly, the conversion coefficient standard deviations 
s(2-3) and s(3-4) denote the standard deviations of the 

25 values constituting the c = 2 & 3 and c = 3 & 4 columns in the 

same FIG . . 
[0047] 

FIG. 11 is a standard deviation table 100 created based 
on the forecast conversion coefficient table 70 of FIG. 
30 8. It is composed of the standard deviations of the 
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conversion coefficients of sets of four consecutive 
forecast LTs. More specifically, the conversion 

coefficient standard deviation s(l-4) in the standard 
deviation table 100 denotes the standard deviation of the 
values constituting the c = l to 4 column in FIG. 8. 
Similarly, the conversion coefficient standard deviations 
s(2-5) and s(3-6) denote the standard deviations of the 
values const ituting the c = 2 to 5 and c = 3 to 6 columns in 
the same figure. 
[0048 ] 

When the standard deviations of the conversion 
coefficients are calculated in Step S3, it is not necessary 
to use all of the conversion coefficients contained in each 
forecast LT or set of forecasts LTs. When the number of 
conversion coefficients is large, i.e., when the forecast 
information 10 has been compiled over a long period, it 
is "preferable to use only some of the conversion 
coefficients, including ones that correspond to recent 
forecast receive dates. This is because when there are 
very many conversion coefficients and all of them are used, 
the resulting inclusion of conversion coefficients 
corresponding to old forecast information and old actual 
order quantities degrades sensitivity to variation in the 
correlation between the forecast information and actual 
order quantities. On the other hand, by using a number 
of the conversion coefficients among which are included 
ones that correspond to recent forecast receive dates, it 
is possible to achieve a highly accurate order forecast 
because the forecast can follow any changes arising in the 
correlation between forecast information and actual order 
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quantity. The number of conversion coefficients used to 
calculate a standard deviation is not particularly defined 
and it is preferable instead to specify the number in 
accordance with the age of the forecast receive dates. An 
5 example would be to use only conversion coefficients 

obtained from forecast information with receive dates not 
more than, say, three months old. By adopting such a 
standard, a certain degree of sensitivity to fluctuation 
of the correlation can be realized irrespective of the 
10 forecast receive interval and the time bucket length. 

[0049] 

Next, the average value of the conversion coefficients 
is calculated for each forecast LT or set of forecast LTs 
(Step S4). If the calculation of the conversion 

15 coefficient standard deviations in Step S3 was done using 

not all but only some of the conversion coefficients, it 
is preferable here to calculate the average for only the 
conversion coefficients that were used to calculate the 
standard deviations . 

20 [0050] 

FIG. 12 is an average value table 110 created based 
on the forecast conversion coefficient table 50 of FIG. 
6. It is composed of the average values for individual 
forecast LTs. More specifically, the average value Ave (1) 

25 in the average value table 110 denotes the average value 

of the values constituting the c = l column in FIG. 6. 
Similarly, average values Ave ( 2 ) , Ave ( 3 ) and Ave ( 4 ) denote 
the average values of the values constituting the c = 2, c = 3, 
and c=4 columns in the same figure. 

30 [0051] 
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FIG. 13 is an average value table 120 created based 
on the forecast conversion coefficient table 60 of FIG . 

7. It is composed of the average values for sets of two 
consecutive forecast LTs. More specifically, the average 
value Ave (1-2) in the average value table 120 denotes the 
average value of the values constituting the c = l & 2 column 
in FIG. 7. Similarly, average values Ave (2-3) and 
Ave (3-4) denote the average values of the values 
constituting the c = 2 & 3 and c = 3 & 4 columns in the same 
figure . 

[0052] 

FIG. 14 is an average value table 130 created based 
on the forecast conversion coefficient table 70 of FIG. 

8. It is composed of the average values for sets of four 
consecutive forecast LTs. More specifically, the average 
value Ave (1-4) in the average value table 130 denotes the 
average value of the values constituting the c = l to 4 column 
in FIG. 8. Similarly, a ver age va lue s Ave ( 2 - 5 ) and Ave ( 3 - 6 ) 
denote the average values of the values constituting the 
c=2 to 5 and c=3 to 6 columns in the same figure. 
[0053] 

Next, the ratios (s/Ave) of the conversion coefficient 
standard deviations (s) obtained in Step S3 to the 
corresponding average values (Ave) obtained in step S4 are 
calculated, and whether or not the ratios are equal to or 
less than a predetermined threshold is checked for each 
forecast LT or set of forecast LTs (Step S5) . This is for 
checking whether the variance of the conversion 
coefficients of the forecast receive dates is within an 
allowable range and also for checking whether the error 
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range (absolute value) of the finally obtained forecast 
value will be within the allowable range. 
[0054] 

When the ratio (s/Ave) of a conversion coefficient 
5 standard deviation (s) to an average value (Ave) exceeds 

the threshold, either no definite correlation can be seen 
between the forecast information and actual order quantity 
or a definite correlation can be observed therebetween but 
the resulting error range (absolute value) of the forecast 

10 value is large. In such a case, therefore, the procedure 

is terminated on the judgment that order forecast is 
impossible or forecast accuracy is insufficient. On the 
other hand, when the ratio (s/Ave) of a conversion 
coefficient standard deviation (s) to an average value 

15 (Ave) is equal to or less than the threshold, it can be 

concluded that a definite correlation exists between the 
forecast information and actual order quantity and that 
the forecast value error range (absolute value) is 
sufficiently small. In such a case, therefore, the 

20 procedure is continued (goes to the next step explained 
later) on the judgment that order forecast is possible. 
[0055] 

Although the value of the threshold is not particularly 
limited, it is preferably set to be between 10% and less 

25 than 30%, more preferably set to be about 20%. When the 

threshold is set below 10%, order forecast can be conducted 
only when the correlation between. forecast information and 
actual order quantity is very strong or when the forecast 
value error range (absolute value) is very small, so that 

30 even cases in which order forecast should be possible are 
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liable to be treated as ones in which forecast is impossible 
or forecast accuracy is insufficient. On the other hand, 
when the threshold is set at or higher than 30%, even cases 
in which the correlation between forecast information and 
5 actual order quantity is weak (or substantially 

nonexistent) or in which the forecast value error range 
(absolute value) is considerably large come to be treated 
as subjects of order forecast, so that the forecast results 
become very inaccurate and, in addition, considerable 

10 overstocking is liable to arise when the quantity of stock 

is decided so as to make the probability of stockout 
occurrence fall within a predetermined range (such a 
quantity of stock is called "safe stock quantity" in this 
specification and is calculated by a method set out later) . 

15 In contrast, when the threshold is set to around 20%, highly 

accurate order forecast can be conducted with respect to 
most cases and overstocking can be thoroughly curbed when 
actual quantity of stock is decided based on the safe stock 
quantity . 

20 [005 6] 

Since the ratio (s/Ave) and the predetermined 
threshold are compared for each forecast LT or each set 
of forecast LTs, it may happen that the ratio (s/Ave) 
exceeds the threshold only for some of the forecast LTs 

25 or some of the sets of forecast LTs. In such a case, it 

is possible to advance to the next step on the understanding 
that order forecast is possible only with regard to the 
forecast LTs or sets of forecast LTs for which the ratio 
was equal to or less than the threshold. Alternatively, 

30 in order to conduct highly accurate order forecast, it is 
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possible to decide that order forecast is impossible 
unless the ratio (s/Ave) was found to be equal to or less 
than the threshold for all forecast LTs or all sets of 
forecast LTs . 
5 [0057] 

Next, the average value table 110 (120, 130) created 
in step S4 and the latest forecast information 10 are used 
to conduct an actual forecast order quantity calculation 
(Step S6). As a rule, the forecast order quantity 

10 calculation in Step S6 is carried out by multiplying a 

scheduled quantity of orders contained in the latest 
forecast information 10 by the corresponding average value. 
A specific method of calculating the forecast order 
quantities will be explained in the following. 

15 [0058] 

FIG. 15 is a diagram for explaining a method of using 
the average value table 110 shown in FIG. 12 to calculate 
forecast order quantities from latest forecast 
information 10-6. The latest forecast information 10-6 
20 is the forecast information received next after the 

forecast information 10-5 shown in FIG. 2. Its forecast 
receive date (a) is week 6 (a=6) . 
[0059] 

As shown in FIG. 15, the forecast order quantity 
25 calculation using the average . value table 110 is done by 

respectively multiplying the required quantity data 
(F(6,7), F(6,8), F(6,9) and F(6,10)) contained in the 
latest forecast information 10-6 by the average values 
(Ave(l) to Ave ( 4 ) ) of the average value table 110 having 
30 the same forecast LTs. For example, the value of the 
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required quantity data F(6,7) whose forecast LT is 1 week 
(c = l) is corrected by multiplying it by the average value 
Ave ( 1 ) whose forecast LT is 1 week (c=l) to obtain forecast 
order quantity RD(7). Similarly, the values of the 
5 required quantity data F(6,8), F(6,9) and F(6,10) whose 

forecast LT s are 2 to 4 weeks (c=2 to 4) are corrected by 
multiplying them by the corresponding average values 
Ave (2), Ave (3) and Ave ( 4 ) to obtain forecast order 
quantities RD ( 8 ) , RD(9) and RD(10). In this way, a 
10 forecast order quantity table 140 is created. 

[0060] 

The forecast order quantities RD ( 7 ) to RD(10) are 
values obtained by correcting the corresponding required 
quantity data (F(6,7), F(6,8), F(6,9) and F(6 r 10)) andean 

15 be used, as the forecast order quantities for from 1 week 
after to 4 weeks after the current forecast receive date 
(a = 6) . In other words, the forecast order quantity RD (7) 
can be used as the forecast order quantity at the scheduled 
delivery date of seventh week (b=7), the forecast order 

20 quantity RD ( 8 ) can be used as the forecast order quantity 

at the scheduled delivery date of the eighth week (b = 8), 
the forecast order quantity RD(9) can be used as the 
forecast order quantity at the scheduled delivery date of 
the ninth week (b=9), and the forecast order quantity 

25 RD(10) can be used as the forecast order quantity at the 
scheduled delivery date of the tenth week (b=10) . These 
forecast order quantities are values that take into 
account the correlation between forecast information and 
actual order quantities for the products (product group) 

30 concerned of the customer (or customer group) concerned. 
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The probability of their being closer to the actual 
quantity of firm orders than the required quantity data 
contained in the forecast information 10-6 is therefore 
very high. 
5 [0061] 

FIG. 16 is a diagram for explaining a preferred method 
of using the average value table 120 shown in FIG. 13 to 
calculate forecast order quantities from latest forecast 
information 10-6. As pointed out earlier, the latest 
10 forecast information 10-6 is the forecast information 

received next after the forecast information 10-5. 
[0062] 

As shown in FIG. 16, the forecast order quantity 
calculation using the average value table 120 is done by 

15 respectively multiplying the required quantity data 

(F(6,7), F(6,8), F(6,9) and F(6,10)) contained in the 
latest forecast information 10-6 by the average values 
(Ave(l-2), Ave(2-3) and Ave(3-4)) of the average value 
table 120 having the same initial forecast LTs. For 

20 example, the value of the required quantity data F(6,7) 

whose initial forecast LT is 1 week (c = l) is corrected by 
multiplying it by the average value Ave (1-2) whose initial 
forecast LT is 1 week (c = l) to obtain forecast order 
quantity RD(7). Similarly, the values of the required 

25 quantity data F(6,8) and F ( 6 , 9) whose initial forecast LTs 

are 2 weeks and 3 weeks (c = 2 & 3) are corrected by 
multiplying them by the corresponding average values 
Ave (2-3) and Ave (3-4) to obtain forecast order quantities 
RD(8) and RD(9). In this way, a forecast order quantity 

30 table 150 is created. In this example, a forecast order 
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quantity RD(10) corresponding to the required quantity- 
data F(6,10) cannot be obtained because the average value 
table 120 does not contain an average value whose initial 
forecast LT is 4 weeks. 
5 [0063] 

The forecast order quantities RD (7 ) to RD(9) are thus 
values obtained by correcting the corresponding required 
quantity data ( F ( 6, 7 ) , F ( 6, 8 ) and F ( 6, 9 ) ) and can be used 
as the forecast order quantities for from 1 week after to 
10 3 weeks after the current forecast receive date (a=6) . 

[0064 ] 

An important point in the correction of the required 
quantity data is that it involves elements related to 
forecast LTs that are longer than the forecast LT concerned. 

15 For instance, the correction of the required quantity data 

F(6,7) whose forecast LT is 1 week (c=l) involves not only 
elements whose forecast LTs are 1 week (c=l) (required 
quantity data F ( 1, 2 ) , required quantity data F(2,3) etc.) 
but also elements whose forecast LTs are 2 weeks (c=2) 

20 (required quantity data F(l,3), required quantity data 

F ( 2 , 4 ) etc.). This means that order forecasts can be made 
taking into account cases in which previous delivery dates 
were changed. 
[0065] 

25 FIG. 17 is a diagram for. explaining another method of 

using the average value table 120 shown in FIG. 13 to 
calculate forecast order quantities from latest forecast 
information 10-6. 
[0066] 

30 In the method shown in FIG. 17, differently from that 
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shown in FIG. 16, the correction of the required quantity 
data involves elements related to forecast LTs that are 
shorter than the forecast LT concerned. For instance, the 
correction of the required quantity data F(6,8) whose 
forecast LT is 2 weeks (c=2) involves not only elements 
whose forecast LTs are 2 weeks (c=2) (required quantity 
data F ( 1 , 3 ) , required quantity data F ( 2 , 4 ) etc.) but also 
elements whose forecast LTs are 1 week (c=l) (required 
quantity data F ( 1 , 2), required quantity data F ( 2 , 3) etc.). 
Although this method makes it possible to conduct order 
forecast calculation taking into account cases in which 
previous delivery dates were changed, it cannot provide 
a forecast order quantity for the most imminent and 
important scheduled delivery date (seventh week in this 
example) . In view of this point, order forecast is 
preferably done using the method shown in FIG. 16. 
[0067] 

FIG. 18 is a diagram for explaining a preferred method 
of using the average value table 130 shown in FIG. 14 to 
calculate forecast order quantities from latest forecast 
information 10-15. The latest forecast information 10-15 
is the forecast information received next after the 
forecast information 10-14 shown in FIG. 3. Its forecast 
receive date (a) is week 9 (a=9) . 
[0068] 

As shown in FIG. 18, the forecast order quantity 
calculation using the average value table 130 is done by 
a calculation method similar to that shown in FIG. 16, by 
respectively multiplying the required quantity data 
(F(9,10), F(9,ll), F(9,12), F(9,13), F(9,14) andF(9,15)) 
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contained in the latest forecast information 10-15 by the 
average values (Ave (1-4), Ave (2-5) and Ave (3-6)) of the 
average value table 130 having the same initial forecast 
LTs . For example, the value of the required quantity data 
5 F(9,10) whose initial forecast LT is 1 week (c=l) is 

corrected by multiplying it by the average value Ave (1-4) 
whose initial forecast LT is 1 week (c = l) to obtain forecast 
order quantity RD(10). Similarly, the values of the 
required quantity data F(9,ll) and F(9,12) whose initial 

10 forecast LTs are 2 weeks and 3 weeks (c = 2 & 3) are corrected 

by multiplying them by the corresponding average values 
Ave (2-5) and Ave (3-6) to obtain forecast order quantities 
RD(ll) and RD(12) . In this way, a forecast order quantity 
table 160 is created. In this example, forecast order 

15 quantities RD(13) , RD(14) and RD(15) corresponding to the 

required quantity data F(9, 13) , F(9,14) andF(9,15) cannot 
be obtained because the average value table 130 does not 
contain average values whose initial forecast LTs are 4 
weeks or longer. 

20 [0069] 

An important point in the correction of the required 
quantity data is that it involves elements related to 
forecast LTs that are longer than the forecast LT concerned. 
Thus, the order forecasts can be made taking into account 
25 cases in which previous delivery dates were changed. 

[0070] 

FIG. 19 is a diagram for explaining another method of 
using the average value table 130 shown in FIG. 14 to 
calculate forecast order quantities from latest forecast 
30 information 10-15 . 
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[0071] 

In the method shown in FIG. 19, which is similar to 
that shown in FIG. 17, the correction of the required 
quantity data involves elements related to forecast LTs 
5 that are longer than the forecast LT concerned and elements 

related to forecast LTs that are shorter than the forecast 
LT concerned. For instance, the correction of the 
required quantity data F(9, 11) whose forecast LT is 2 weeks 
(c=2) involves not only elements whose forecast LTs are 

10 2 weeks (c = 2) (required quantity-data F(l,3) etc.) but also 

elements whose forecast LTs are 1 week (c=l) (required 
quantity data F ( 1 , 2) etc.) and elements whose forecast LTs 
are 3 weeks (c=3) and 4 weeks (c=4) (required quantity data 
F(l,4), required quantity data F(l,5) etc.). Although 

15 this method also makes it possible to conduct order 

forecast calculation taking into account cases in which 
previous delivery dates were changed, it cannot provide 
a forecast order quantity for the most imminent and 
important scheduled delivery date (tenth week in this 

20 example). In view of this point, order forecast is 

preferably done using the method shown in FIG. 18. 
[0072] 

When the forecast order quantity calculation is 
complete (Step S6) , a margin calculation is next conducted 

25 (Step S7) . By "margin" is meant an extra quantity added 

on top of the forecast order quantity RD calculated in Step 
S6 to ensure against stockout. The establishment of such 
margins is desirable because the forecast order quantities 
(RD) calculated in Step S6 are only estimates, so that an 

30 unavoidable error is likely to arise between each the 
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actual quantity in the firm orders. If the stock level 
should be set strictly at the number indicated by the 
forecast order quantities (RD) , therefore, a stockout will 
occur immediately upon the actual quantity in the firm 
orders exceeding the corresponding forecast order 
quantity (RD) . To prevent this, a certain quality has to 
be added on top of each forecast order quantity (RD) . This 
extra quantity is called a "margin" in this specification. 
In this embodiment, the forecast information and the like 
are also used in the calculation of the margins. As a 
result, the probability of a stockout can be confined to 
within a certain range while also minimizing overstocking. 
[0073] 

FIG. 20 is a diagram for explaining a method of using 
the standard deviation table 80 shown in FIG. 9 to calculate 
margins from latest forecast information 10-6. 
[0074] 

As shown in FIG. 20, in the calculation of margins using 
the standard deviation table 80, first, the required 
quantity data (F(6,7), F(6,8), F(6,9) and F(6,10)) 
contained in the latest forecast information 10-6 are 
respectively multiplied by the conversion coefficient 
standard deviations (s(l) to s(4)) of the standard 
deviation table 80 having the same forecast LTs. For 
example, the required quantity data F(6,7) whose forecast 
LT is 1 week (c = l) is multiplied by the conversion 
coefficient standard deviation s(l) whose forecast LT is 
1 week (c=l) . The obtained values are defined as forecast 
order quantity standard deviations s' (1) to s' (4) . 
[0075] 
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Next, each of the forecast order quantity standard 
deviations s' (1) to s' (4) is substituted into Equation (1) 
set out below to obtain cumulative margins SM ( 7 ) to SM(10) . 
The cumulative margins SM(7) to EM(10) are cumulative 
5 values of the margins up to the scheduled delivery date. 

In other words, cumulative margin SM(7) is the margin at 
the scheduled delivery date of week 7 (b=7), cumulative 
margin SM(8) is the sum of margins up to the scheduled 
delivery date of week 8 (b=8), cumulative margin SM(9) is 
10 the sum of margins up to the scheduled delivery date of 

week 9 (b=9), and cumulative margin SM(10) is the sum of 
margins up to the scheduled delivery date of week 10 (b=10) . 
[0076] [formula 1] 

EM(Z>) = kx y/s' (c) 2 +y(c — l) 2 +s'(c — 2) 2 +••• . . . (1 

15 

[0077] 

In Equation (1), "c" is forecast LT and w b" is 
corresponding scheduled delivery date. The cumulative 

20 margins SM are therefore calculated using not only the 
forecast order quantity standard deviation corresponding 
to the forecast LT concerned but forecast order quantity 
standard deviations corresponding to shorter forecast LTs . 
This kind of calculation is used to take the additivity 

25 of variance into account. Therefore, the cumulative 

margin EM ( 7 ) is given by Equation (2): 
[0078] [formula 2] 
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l l M(7) = kX- y J S , (l) 2 . . . (2) 



the cumulative margin EM ( 8 ) is given by Equation (3) 
[0079] [formula 3] 



EM(8) = kx J V (2) 2 + s' (l) 2 



(3) 



the cumulative margin SM(9) is given by Equation (4) : 
[0080] [formula 4] 

10 

2M(9) = * x Vj'(3) 2 + J , (2) 2 + (l) 2 ... (4) 

; and 

the cumulative margin EM (10) is given by Equation (5) : 
[0081] [formula 5] 

15 

XM(lV) = kxyls\4) 2 +s\3) 2 +s\2f +s\\f . 

[0082] 

Here, "k" is a constant determined by the acceptable 
20 stockout rate. It is obtained from the probability 

density function assuming the dispersion has a normal 
distribution. For example, when the allowable stockout 
rate is set at 1%, k=2.32, when set at 2.5%, k=1.96, when 
set at 5%, k=1.65, and when set at 10%, k=1.28. 
25 [0083] 
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Thus the cumulative margins SM(7) to SM(10) obtained 
in the foregoing manner are cumulative values of the 
margins up to the scheduled delivery date. Therefore, the 
margins for the individual scheduled delivery dates (or 
5 scheduled delivery periods) can be calculated by 

subtracting from each the cumulative margin corresponding 
to the preceding scheduled delivery date. That is, the 
margins M(7) to M(10) for the respective scheduled 
delivery dates (or scheduled delivery periods) can be 
10 calculated according to Equation (6) : 

[0084] [formula 6] 

M(b) = XM(b) - ZM(b - 1) • • • (6) 

15 In other words, margin M(7) is the margin at the scheduled 

delivery date of week 7 (b = 7), margin M(8) is the margin 
at the scheduled delivery date of week 8 (b = 8) , margin M(9) 
is the margin at the scheduled delivery date of week 9 (b=9) , 
and margin M(10) is the margin at the scheduled delivery 

20 date of week 10 (b=10) . 
[0085] 

The margins M(7) to M(10) obtained in this manner 
represent the quantities of products that should be added 
on top of the corresponding forecast order quantities RD 
25 at the respective scheduled delivery dates (scheduled 

delivery periods) in order to keep the probability of 
stockout within a predetermined range. In this way, a 
margin table 170 is created. 
[0086] 
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FIG. 21 is a diagram for explaining a preferred method 
of using the standard deviation table 90 shown in FIG. 10 
to calculate forecast order quantities from the latest 
forecast information 10-6. 
5 [0087] 

As shown in FIG. 21, in the calculation of margins using 
the standard deviation table 90, first, the required 
quantity data (F(6,7), F(6,8), F(6,9) and F(6,10)) 
contained in the latest forecast information 10-6 are 

10 respectively multiplied by the conversion coefficient 

standard deviations (s(l-2), s(2-3) and s(3-4)) of the 
standard deviation table 90 having the same initial 
forecast LTs. In this aspect, the method of calculating 
forecast order quantities is similar to that of FIG. 16. 

15 The calculation provides forecast order quantity standard 

deviations s' (1-2) , s'(2-3) and s'(3-4). 
[0088] 

Next, the forecast order quantity standard deviations 
s' (1-2) , s' (2-3) and s' (3-4) are substituted into Equation 

20 (1) to calculate cumulative margins SM(7) to £M(9) . Then, 

the margins M ( 7 ) to M ( 9 ) are calculated in accordance with 
Equation (6) by subtracting from the cumulative margin 
corresponding to each scheduled delivery date the 
cumulative margin corresponding to the preceding 

25 scheduled delivery date. In this way, a margin table 180 

is created. In this example, a margin M ( 4 ) corresponding 
to week 4 (b=4) cannot be obtained because the standard 
deviation table 90 does not contain an average value whose 
initial forecast LT is 4 weeks. 

30 [0089] 
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Although not shown in the drawings, if, by a method 
of calculating forecast order quantities similar to that 
of FIG. 17, the required quantity data (F(6,7), F(6,8), 
F(6,9) and F(6,10)) contained in the latest forecast 
5 information 10-6 are respectively multiplied by the 

conversion coefficient standard deviations (s(l-2), 
s(2-3) and s(3-4)) of the standard deviation table 90 
having the same initial forecast LTs, it then becomes 
possible to calculate the margins M(8) to M(10) - However, 
10 caution is necessary regarding this method because, as was 

pointed out earlier, it cannot provide a margin for the 
most imminent and important scheduled delivery date 
(seventh week in this example). 
[0090] 

15 FIG. 22 is a diagram for explaining a preferred method 

• of using the standard deviation table 100 shown in FIG. 
11 to calculate forecast order quantities from the latest 
forecast information 10-5. 
[0091] 

20 As shown in FIG. 22, calculation .of margins using the 

standard deviation table .100 is done by a calculation 
method similar to that shown in FIG. 21, by respectively 
multiplying the required quantity data (F(9, 10) , F(9, 11) , 
F(9,12), F(9,13), F(9,14) and F(9,15)) contained in the 

25 latest forecast information 10-15 by the conversion 

coefficient standard deviations (s(l-4), s(2-5) and 
s (3-6) ) of the standard deviation table 100 having the same 
initial forecast LTs. The calculation provides forecast 
order quantity standard deviations s' (1-4), s' (2-5) and 

30 s' (3-6) . 
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[0092] 

Next, the forecast order quantity standard deviations 
s' (1-4) , s7 (2-5) and s ' (3-6) are substituted into Equation 
(1) to calculate cumulative margins EM(10) to EM(12). 
5 Then, the margins M(10) to M(12) are calculated in 

accordance with Equation (6) by subtracting from the 
cumulative margin corresponding to each scheduled 
delivery date the cumulative margin corresponding to the 
preceding scheduled delivery date. In this way, a margin 

10 table 190 is created. In this example, margins M(13), 

M(14) and M(15) corresponding to required quantity data 
F(9,13), F(9,14) and F(9,15) cannot be obtained because 
the standard deviation table 100 does not contain average 
values whose initial forecast LTs are 4 week or longer. 

15 [00 93] 

Although not shown in the drawings, if, by a method 
of calculating forecast order quantities similar to that 
of FIG . 19 , the required quantity data ( F ( 9, 10) , F ( 9, 11 ) , 
F(9,12), F(9,13), F(9,14) and F(9,15)) contained in the 

20 latest forecast information 10-5 are respectively 

multiplied by the conversion coefficient standard 
deviations (s(l-4), s(2-5) and s(3-6)) of the standard 
deviation table 100 having the same initial forecast LTs, 
it then becomes possible to calculate the margins M ( 1 1 ) 

25 to M(13) . However, caution is necessary regarding this 

method because, as was pointed out earlier, it cannot 
provide a margin for the most imminent and important 
scheduled delivery date (tenth week in this example). 
[0094] 

30 When the margin calculation is complete (Step S7), a 
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safe stock quantity calculation is next conducted (Step 
S8) . As mentioned earlier, a safe stock quantity is a 
stock quantity that brings the probability of stockout 
(stockout rate) within a predetermined range (e.g. , within 
5%) . In Step S8, safe stock quantities are calculated by 
adding the margins obtained in Step S7 to the forecast order 
quantities obtained in Step S6. 
[0095] 

FIG. 23 is diagram for explaining a method of 
calculating safe stock quantities from the forecast order 
quantity table 140 shown in FIG. 15 and the margin table 
170 shown in FIG. 20. 
[0096] 

As^ shown in FIG. 23, the safe stock quantities are 
calculated by adding to the forecast order quantities 
(RD(7) to RD(10) ) contained in the forecast order quantity 
table 140, the margins (M(7) to M(10) ) of the margin table 
170 having the same scheduled delivery dates (or scheduled 
delivery periods) . This increments the forecast order 
quantities at the respective scheduled delivery dates (or 
scheduled delivery periods) by the amo.unt of the margins 
to provide safe stock quantities Z(7) to Z(10) at the 
respective scheduled delivery dates (or scheduled 
delivery periods) . 
[0097] 

The safe stock quantities Z(7) to Z(10) obtained in 
this way are values that take into account the allowable 
stockout rate in addition to the forecast order quantities 
(RD) and the forecast order quantity standard deviations 
(s'). Therefore, by planning production so as make the 
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quantity of stock at the respective scheduled delivery- 
dates (or scheduled delivery periods) equal to the 
corresponding safe stock quantities (Z) , the supplier can 
restrict the probability of stockout occurring at the 
5 respective scheduled delivery dates (or scheduled 

delivery periods) to within a certain range while also 
minimizing overstocking . 
[0098] 

FIG. 24 is diagram for explaining a method of 
10 calculating safe stock quantities from the forecast order 

quantity table 150 shown in FIG. 16 and the margin table 
180 shown in FIG. 21. 
[0099] 

Similarly to the foregoing, the safe stock quantities 
15 are calculated by adding to the forecast order quantities 

(RD(7) to RD(9) ) contained in the forecast order quantity 
table 150, the margins (M(7) to M ( 9 ) ) of the margin table 
180 having the same scheduled delivery dates (or scheduled 
delivery periods) . This provides safe stock quantities 
20 Z(7) to Z(9) at the respective scheduled delivery dates 

(or scheduled delivery periods). Since the safe stock 
quantities Z(7) to Z(9) obtained in this manner are values 
that take into account cases in which previous delivery 
dates were changed, the probability of overstocking is 
25 reduced. 
[0100] 

Although not shown in the drawings, in the case of 
calculating the forecast order quantities (RD(8) to 
RD(10)) by the method shown in FIG. 17, safe stock 
30 quantities Z (8) to Z (10) can be obtained by adding margins 
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M(8) to M(10) thereto. The method of calculating the 
margins M ( 8 ) to M(10) was explained earlier. However, 
caution is necessary regarding this method because it 
cannot provide a safe stock quantity for the most imminent 
5 and important scheduled delivery date (seventh week in 

this example ) . 
[0101] 

FIG. 25 is diagram for explaining a method of 
calculating safe stock quantities from the forecast order 
10 quantity table 160 shown in FIG. 18 and the margin table 

190 shown in FIG. 22. 
[0102] 

Similarly to the foregoing, the safe stock quantities 
are calculated by adding to the forecast order quantities 

15 (RD(10) to RD(12)) contained in the forecast order 

quantity table 160, the margins (M(10) to M(12)) of the 
margin table 190 having the same scheduled delivery dates 
(or scheduled delivery periods) . This provides safe stock 
quantities Z(10) to Z(12) at the respective scheduled 

20 delivery dates (or scheduled delivery periods) . Since the 

safe stock quantities Z(10) to Z(12) obtained in this 
manner are also values that take into account cases in which 
previous delivery dates were changed, the probability of 
overstocking is further reduced. 

25 [0103] 

Although not shown in the drawings, in the case of 
calculating the forecast order quantities (RD(ll) to 
RD(13)) by the method shown in FIG. 19, safe stock 
quantities Z (11) to Z (13) can be obtained by adding margins 
30 M(ll) to M(13) thereto. The method of calculating the 
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margins M(ll) to M(13) was explained earlier. However, 
caution is necessary regarding this method because it 
cannot provide a safe stock quantity for the most imminent 
and important scheduled delivery date (tenth week in this 
example ) . 
[0104] 

This concludes the explanation of the preferred 
embodiment of the order forecast method according to the 
present invention. 
[0105] 

Next, an order forecast system for implementing the 
order forecast procedures described in the foregoing will 
be explained. 
[0106] 

FIG. 26 is a block diagram showing the structure of 
an order forecast system 200 according to a preferred 
embodiment of the present invention. 
[0107] 

As shown in FIG. 26, the order forecast system 200 of 
this embodiment comprises a processing unit 210 for 
controlling the overall operation of the order forecast 
system 200, a memory unit 220 for storing data and the like 
to be explained later, an input unit 230 for inputting data 
required for order forecast, an a display unit 240 for 
displaying order forecast results. The memory unit 220 
is equipped with a program storage section 221 for storing 
an order forecast program, a forecast storage section 222 
for stori n g a forecast transition table (20, 30) , an actual 
order quantity storage section 223 for storing an actual 
order table (40) , a conversion coefficient storage section 
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224 for storing a forecast conversion coefficient table 
(50, 60, 70) , a standard deviation storage section 225 for 
storing a standard deviation table (80, 90, 100), an 
average value storage section 226 for storing an average 
5 value table (110, 120, 130), a forecast order quantity 

storage section 227 for storing a forecast order quantity 
table (140, 150, 160), and a margin storage section 228 
for storing a margin table (170, 180, 190 ) . The sections 
221 to 228 are not required to be independent physical 
10 devices but can be constituted by allotting to each an area 

of the recording region (s) of one or more recording devices 
(hard disk drives, semiconductor memories or the like) . 
The assigned area may change dynamically. 
[0108] 

15 The order forecast program stored in the program 

storage section 221 is for operating the processing unit 
210 to execute the procedure shown in FIG. 5. When an 
operator inputs forecast information and actual order 
. quantity data through the input unit 230, the processing 

20 unit 210 executes the procedures shown in FIG. 5 in 

accordance with the order forecast program stored in the 
program storage section 221. These procedures were set 
out in the earlier description and will not be explained 
again here. The forecast order quantities and safe stock 

25 quantities obtained as a result of the processing are 

displayed on the display unit 240, whereby the operator 
can check forecast order quantity for each scheduled 
delivery date (or scheduled delivery period) and can also 
check the safe stock quantity for each scheduled delivery 

30 date (or scheduled delivery period) . 
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[0109] 

Instead of using forecast information and actual order 
quantity data input by the operator through the input unit 
230, it is possible to use raw information/data received 
from the customer by EDI (Electronic Data Interchange). 
In this case, a configuration can be utilized that 
automatically activates the order forecast program to 
automatically conduct an order forecast every time new 
forecast information is received online. 
[0110] 

As explained above, the foregoing embodiments are 
configured to utilize forecast information and 
corresponding actual order quantity data received in the 
past to analyze the correlation between the forecast 
information and quantity of orders for each customer (or 
customer group) and each product (product group) and to 
utilize the result of the analysis to make order forecasts. 
The probability of the obtained numerical values being 
close to the actual quantities of firm orders is therefore 
very high. The fact that the order forecasts can be made 
with high accuracy works in turn to reduce the risks of 
speculative production (risk of not being able to meet 
delivery date because of stockout and risk of stagnant 
inventory) . Moreover, this embodiment does not stop with 
calculating forecast order quantity but goes a step 
further to calculate the safe stock quantity, thereby 
making it possible to hold the probability of stockout 
occurring at the respective scheduled delivery dates (or 
scheduled delivery periods) to within a predetermined 
range while also minimizing overstocking. 
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[0111] 

Of particular note is that when the forecast conversion 
coefficient table is created with. the number of combined 
forecast LTs (=e) set at 2 or more, especially at around 
5 4, the risks involved in speculative production can be 

still further diminished because the order forecast can 
be made taking into account cases in which previous 
delivery dates were changed. 
[0112] 

10 The present invention is in no way limited to the 

aforementioned embodiments, but rather various 
modifications are possible within the scope of the 
invention as recited in the claims, and naturally these 
modifications are included within the scope of the 

15 invention. 
[0113] 

In the foregoing embodiments, the feasibility of 
conducting an order forecast is decided based on whether 
or not the ratio (s/Ave) of the conversion coefficient 

20 standard deviation (s) to the corresponding average value 

(Ave) of the conversion coefficients is equal to or less 
than a predetermined threshold (see Step S5 in FIG. 5) . 
However, the invention is not limited to this method. For 
example, it is possible to use the standard deviation of 

25 the conversion coefficients as a parameter and decide that 

order forecast is impossible when the parameter exceeds 
a threshold. When this criterion is adopted, although 
forecasts come to be made even with respect to cases in 
which the error range (absolute value) of the forecast 

30 value is relatively large, the decision whether or not an 
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order forecast is feasible can be made with focus entirely 
on the correlation between the forecast information and 
the actual order quantity data. In this case, it is 
acceptable to calculate the average value after deciding 
whether or not the conversion coefficient standard 
deviation is equal to or less than the threshold. 
[0114] 

In the case of forecast information that is missing 
a required quantity for a scheduled delivery date (or 
scheduled delivery period) , the corresponding cell of the 
forecast conversion coefficient table can be left blank. 
Or a required quantity corresponding to the same scheduled 
delivery date (or scheduled delivery period) contained in 
forecast information received one time earlier or one time 
later can be used as substitute data. Further, when the 
number of combined forecast LTs (=e ) is 2 or more (see FIGs . 
7 and 8), the ratio of the average value of the required 
quantity data to the average value of the actual order 
quantity data can be used as the conversion coefficient. 
[0115] 

In calculating the average value of conversion 
coefficients, a conversion coefficient whose value 
differs greatly from the others (which has an abnormal 
value) can be eliminated from the calculation. 
Abnormality can be judged with reference to the standard 
deviation of the conversion coefficients. For instance, 
if the difference with respect to the average value 
obtained when the conversion coefficient considered 
abnormal is included is twice or more the standard 
deviation of the conversion coefficients, the conversion 
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coefficient concerned can be treated as abnormal. 
[0116] 

As explained in the foregoing, in the present invention, 
the correlation between forecast information and actual 
quantity of orders is analyzed for each customer (or 
customer group) and each product (product group) , and the 
result of the analysis is used to calculate a forecast order 
quantity and a safe stock quantity. Since the order 
forecast can therefore be conducted with high accuracy, 
the risk of the supplier in speculative production can be 
reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0117] 

[FIG. 1] FIG. 1 shows the data structure of ordinary 
forecast inf or mat ion . 

[FIG. 2] FIG. 2 shows an example of a forecast 
transition table. 

[FIG. 3] FIG. 3 shows another example of a forecast 
transition table. 

[FIG. 4] FIG. 4 shows the structure of an actual order 
table . 

[FIG. 5] FIG. 5 is a flow chart showing an order forecast 
method that is a preferred embodiment of the present 
invention . 

[FIG. 6] FIG. 6 shows an example of a forecast 
conversion coefficient table. 

[FIG. 7] FIG. 7 shows another example of a forecast 
conversion coefficient table. 

[FIG. 8] FIG. 8 shows still another example of a 
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forecast conversion coefficient table. 

[FIG. 9] FIG. 9 shows an example of a standard deviation 
table . 

[FIG. 10] FIG. 10 shows another example of a standard 
5 deviation table. 

[FIG. 11] FIG. 11 shows still another example of a 
standard deviation table. 

[FIG. 12] FIG. 12 shows an example of an average value 
table. 

10 [FIG. 13] FIG. 13 shows another example of an average 

value table. 

[FIG. 14] FIG. 14 shows still another example of an 
average value table. 

[FIG. 15] FIG. 15 is a diagram for explaining a method 
15 of using the average value table shown in FIG. 12 to 

calculate forecast order quantities from latest forecast 
information . 

[FIG. 16] FIG. 16 is a diagram for explaining a method 
of using the average value table shown in FIG. 13 to 
20 calculate forecast order quantities from latest forecast 

information . 

[FIG. 17] FIG. 17 is a diagram for explaining another 
method of using the average value table shown in FIG. 13 
to calculate forecast order quantities from latest 
25 forecast information. 

[FIG. 18] FIG. 18 is a diagram for explaining a method 
of using the average value table shown in FIG. 14 to 
calculate forecast order quantities from latest forecast 
information . 

30 [FIG. 19] FIG. 19 is a diagram for explaining another 
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method of using the average value table shown in FIG. 14 
to calculate forecast order quantities from latest 
forecast information. 

[FIG. 20] FIG. 20 is a diagram for explaining a method 
of using the standard deviation table shown in FIG. 9 to 
calculate margins from latest forecast information. 

[FIG. 21] FIG. 21 is a diagram for explaining a method 
of using the standard deviation table shown in FIG. 10 to 
calculate margins from latest forecast information. 

[FIG. 22] FIG. 22 is a diagram for explaining a method 
of using the standard deviation table shown in FIG. 11 to 
calculate margins from latest forecast information. 

[FIG. 23] FIG. 23 is diagram for explaining a method 
of calculating safe stock quantities from the forecast 
order quantity table shown in FIG. 15 and the margin table 
shown in FIG. 20. 

[FIG. 24] FIG. 24 is diagram for explaining a method 
of calculating safe stock quantities from the forecast 
order quantity table shown in FIG. 16 and the margin table 
shown in FIG. 21. 

[FIG. 25] FIG. 25 is diagram for explaining a method 
of calculating safe stock quantities from the forecast 
order quantity table shown in FIG. 18 and the margin table 
shown in FIG. 22. 

[FIG. 26] FIG. 26 is a block diagram showing the 
structure of an order forecast system according to a 
preferred embodiment of the present invention. 

[FIG. 27] FIG. 27 shows an example of the time 
relationship between order receipt and production. 

[FIG. 28] FIG. 28 shows another example of the time 
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relationship between order receipt and production. 

[FIG. 29] FIG. 29 shows still another example of the 
time relationship between order receipt and production. 

EXPLANATIONS OF LETTERS OR NUMERALS 
[0118] 

10 forecast information 

11 unit data packet 

12 scheduled delivery date (or scheduled delivery 
period ) 

13 required quantity 

20, 30 forecast transition table 

21 to 25, 31 to 34 the sets of required quantity data 
40 actual order table 

50, 60, 70 forecast conversion coefficient table 

51, 52, 61 to 65, 71 to 74 cell 

80, 90, 100 standard deviation table 
110, 120, 130 average value table 
200 order ' forecast system 
210 processing unit 

220 memory unit 

221 program storage section 

222 forecast storage section 

223 actual order quantity storage section 

224 conversion coefficient storage section 

225 standard deviation storage section 

226 average value storage section 
230 input unit 

240 display unit 
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